(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 09082798 A 
(43) Date of publication of application: 28.03.97 



(51) mt. ci H01L 21/768 
H01L 21/28 
H01L 21/3205 




(21) Application number: 07234367 


(71) Applicant: 


TOSHIBA CORP 


(22) Date of filing: 12.09.95 


(72) Inventor: 


SHIMOOKA YOSHIAKI 






ITO HITOSHI 






IIJIMA TADASHI 






SUGURO KYOICHI 
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THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To selectively grow W only 
on an opening part provided in an insulating film of a 
wiring, especially on a Cu wiring so as to improve 
reliability by terminating the surface of a coating film 
with an element of a binding energy higher than average 
binding energy with an element constituting an 
insulating film so as to selectively grow a metal film 
inside a connection hole. 

SOLUTION: A resist pattern is formed on a carbon layer 8 
and a via hole 10 for connecting to a Cu wiring 4 in the 
regions of an insulating film 6 and a carbon layer 8 on 
a Cu wiring 4 having the above as a mask. Then, after 
removing a resist pattern a natural oxide film on the 
surface of the exposed Cu wiring 4 is removed. Next, a 
dangling bond on the surface of the carbon layer 8 
generated at the time of removing the oxide film is 
terminated by fluorine (F). Next, a via (W plug) 12 is 
made to selectively grow and later, the carbon layer 8 
is removed so as to finish the via 12 for a multilayered 
wiring. 
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[«tft»*©«B] 

[mm 1 1 &mmktm&isfrfr¥mftmLiz&mm 
*r»j*rsxa** 

-it) i>wv^*i»^*«ao*a«rii»»**sxs 

[MM 2] «MBA«B»<o*ffifSr«f»fb+5xaf4, 
* !J V^rsxa4r«tf r i: «rti«i:"*-*l»M 1 Ctt 
[MM 3] «WAJRKi|»o«»H:<PI-e&9, ttC^M 

^(O^ jffi £r$«£it5 Igli jfcHt^ <D # ^ Sr^fc-r r t fc: 

x vmmmm^mm^mm^m^^jM^vx 

^ZZk 5MM l Sfctt 2 IS^cT)^^ 

[MM 4 ] ^EIIW^A « tb^4HKff«BLb(c|ftli 

R«fMrt-6xa** 

£X&£, 

r t t -r a ^fHW® anas*. 

[MM 5] tnB^A»K^»»fl-T««>i9. HfJf2&M 

«HB*JK?L©JiEIi:atfli LfcMG^^oXaoBfcfcft 
«r»*-r5xaSr*UTV^SifcSr»«i:+5»Mi 

[MM 6] itriEkSMri, K**fcH««*r&tfi«# 
-Wb***^ ft * w £ £ -f 5 MM 1 75^g 5 <OV^ 

[MM 7] ^^^»A$n^H^{MHKJiKi»rt 



tt^ey ^v^6>ftS^9^fc, 

•T-ffrfrWa* £4$» + -5 MM 7 |&&<Z> ^ 

(MSB. 

[fS^<E>P$fflft!&93] 
[0 0 0 1 J 

[0002] 

-We, *»t»MllillK (LSI) rtfc 

/Bi/^^v^^/ir/i^-^A (ad K®ratf>^ 

Tfl^tCtt. TN^t^^*^ (WF 6 ) , 

V (S i H 4 ) , *m (H a ) ^«rfflv^ft«ft*rt 
^ (CVD : Chemical Vapor Deposition) J; £ ^ ^ 

(w) <D§l^^)i^ i ^>55fffc►i^Tv^ao ift^ ian 
r<or^^ hit (?<<T<Dm%/y47<nwm \ti 

£9fc:A:#<ft>?oo&£ 0 cv 
Da&*jfli>fcw»»3&;w±, hJtas*#<fto 

So 

[ooo3i — HM&fciwtf)^ r • /vs#>jZ>^i£f4 

9, /HHO«T I N/T I (Glue L 

ayer) Mfttt, ^<a±fcW&— JSttLjEieLfclg, #47 

— /v&IRLSL BC 1 3 ^la^S^tyxyf 

(RIE : React ivelon Etching) ^ $>$V^tt* A 
r # * K J; S y A -CIS P n&<D A 1 «ffiHfefh«l«r 

iin*5Bie^3&s*fe+*fc«), (BC1 

3 ) „ (c 1 z ) frxmitm^x s i o 2 ^®o>^ 
3®^j: 9 , a 1 ±co^^r • *-/uft<Dwcv/zm$u& 

[0 0 0 4] 0^»3. WCOC VD^^^C^oV^TttTi&^ 
Sr«*L^i-V^«tB"C**vtf, WF 6 ^3ftS315£S*L-C 
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V 



^©ftj&^aurv^attM-cw:, wf 6 xxtemiuZ 

[0 0 0 5] 

WWsWIBfeLJ: 5 fc+5BW] tfc^L S I rttf>©Si 

otitic -^w-C. r^$ = 9A«r^fl:ti-5WH. 
*fc«tt*>J:!Hfiv^ (Cu) frJHi^fe^BBttas 

[0 0 0 6] r<7>CuMI±tCji^bfc^3l5^^n-fe^ 

^t, 7X&W<£rH&c-t-&feti>fCCMP (Chemical Mec 
hanical Pol ishing) *&<D=. y ^ V jts* y 2 TM&m £ 
Zt* M&\^lZW77?<0*&Uft\^'-J* (seam) £ 
WftfrZMg t\<^^tcZ. ttfhZ* ZCDis— 

^V\> «*JB^T i N/T i Sr^y* U ^* 

icio-Ctatt-Sii^ #Cl8:ttLS I -Cfl^MxST*'* 

T?T i N/T iJBSr««i-5r t*$**fciU<, ^-f 

[0007] — *\ M^£&o»^icttJ^0ii9m* 
o< fcJBA&ai^UJW-v^fc^fe, wj&gi^ics io 

[0 0 0 8] **Mtt±fi*«r*%«UTftS*Lfct><0 
[0 0 0 9] 



[ooio] *fcJBl<oSIWlJ:J:<5*WflsK«©»3S*' 
B^«E«<0*B5«:»MKfci-5xatt, ^rfB^ffi^co 

[0 0 11] *fcJRl©36W*2lJ;«^Wi*:Kia©»3S* 

y v^*fT5xa«r#u swetHBSwi* 
ffi^*«4*5XStt***©^«r«rc^lJ:J;0lWr 

[0012] ^itminmmizzz^mftmmcomm* 

fe^rtSttaftBR^JBrt+SXSi:, flnB^JME«± 

«l8fc, *«;tfcii: 
[0013] 1 ^itciS^ifoM^ 

»»fbi-«xaw:, 

[0014] *fcJBi©*WJcJ:* a l i »**«<oll3B*' 

[0015] *frn2<D&m\££z*mftmm<DMi<o 
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loo 16] *fc»2^*WKJ:SMM9#««©»2<B 
[0 0 17] 

m<om l ©5Wo»«SrH l *5 *t*B 2 £#J& UTffc^ 

1 {C^r o £TH 1 (a) (C^-r«t 5fcCuK3»4*S« 

*rtS*Lfc*W*«R) -Li-, 0J;ttf s i o a £*:tts 
3BW6<d«*0dIcK* (C) *»fcJteaB8Sr»fiJM-* 

(HI (b) #R&) . *<D&, 7thyy^77^« 

4 _h<D*gH^ 6 *5 J; V«* Jl 8 (Ommz C u 4k<D 
W$t%mz>1t#><oV4T • /H 0££tJ;lfc£R I E 

(Reactive Ion Etching) jfeSrJBV^TlB P"f 5 (01 

( c ) «£) . 

[0 0 18] -tUXJiB^^ — 

y (Ar) ^^l^TOf^y^yy^lcio 
Tf&ifcT5 (HI (d) #J&) * *^T*aHfc«Wr (S 

(F) tc.i;»3a&*fg£ii:S (Hi (e) mm) »' 

[0 0 19] WCBl (f ) \£7jk-f£?\C^ C U1E&4 

^) 1 2*»IR»u:j*fi£* % £»M8«rl$:£ 
tt#lgBj»i«)!y>fr 1 2Sr^S:f 6 (Si (g) # 
JB) o 

[0020] &i£_tieg5 i co^co^^ic*5v^r x c u 

^4 ±\ZWi>mftmzf£m£thZ>m&\Z'^^XWlW'f 
Zo Tifi»K<Otf»dS#^Cu, s io 2 . c-c&s^ 
C V Dfc*^TWtf>!E*:Jgjfc LfcB<Djj»*ft «: 

fflk* s 6X1 0 _6 T o r r % jftftftO&Kffl&d* 200 
— 2 6 0<t\ CO^SitW F 6 /S i H 4 2*1 0 

/ 7 c c /m i n % 7 mT o r r "C$> 

So 

[0 0 2 1] H2IC*5V*T. SMMCu^I (A 
*3)K *fcl^#i^*'C4 5 Ot, 2 0^ra<O|^ 

*K*»e>o«^«»36S+»*fc«>, WF e 



«oTW©J*«5*ft 1 ba< , $J6 0 — 2 0 Onm/m i 
n "Cfc^o 

[0022] — ^h^, negAn^ffttaos i 
o«^ofla»d^+»*fcje>. wf 6 #*ri»5ESixjit 

<, S i H 4 ^^O^^iSjSTcir^So ftotWOa 

[0 0 2 3] ±BJHfiKO»»CffiV^6>*LfcW©3»Rritft 

oiit/ * Sr*Jffi L Tit *>HT ^ * . 
[0 0 2 4] £CL£-C, CuJ:l£W&J«S-r*»&tt:*> 

U A r t y la 7 ^ ^ y y ^ ^tfo fci 

S«tt3ftsJttixSpr*ttiS&5fc«)SF s «fcbT^^ 

s io 2 , c<r>lim^±\c&\fzwf&m<D&+&m\.tz 
hate* bemh^-*-. 
[0 0 2 5] c u wt:«i»*o*(«&*isfer±. tK^tc 

*Hffl0>»ft\ W0>J**lWfc:H a flES— 1 5 0 s c c nu 

0 OmTo r r , ^&i&&4 O 0 — 4 5 0t?-C 
JI&2 O&[H0&7G&a£rfT5. A r-f ^-ViCtS 

s*y(7x? V—^>y<DWr&; ArStiSO-lOOs 
c cm. E£9 — 1 8mTo r r . tiitl 5 0 — 15 0W 

"e2 5^ra^^^^y^^firofc^ > sf 6 liso-i 

0 0 s c c m, E^J 2 5 — 5 OmTorrTl ^m<OV 

[0026] H2^*iie*d»e>» teiid^^^^tcs 
io z 3^«muTv^6^iccu*{b*M*<oMr«ia«: 

[0 0 2 7] Scic, TiSW^^c, S i o 2 , Si 

So 

[0 0 2 8] CiF^x^- (C-F) , Si 
irF^g^;^- (s i-F)\ ohF<Dl&&^* 
/U*— (O-F) , NfcF©JS*i*^- (N-F) 

[00 2 9] (C-F) =132Kcal/mol 
(Si-F) =132. 1 ±0. 5Kcal/mol 
(O-F) =53±4Kc a 1/mo 1 
(N-F) =8 2Kc a I /mo 1 
S i 0 2 tF©M^^" (S i 0 2 -F) S 
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i o 2 tusitss i hm$s (o) ©w^KG>jta*i*r 2 

(Si-F) X1/3X4/6+ (O-F) X2/3X 
2/6 = 2 9. 3 6 + 1 1. 78 = 4 1. IKeal/ 
m o 1 

[00 30]lfcSi 3 N 4 tF^x^/V^- ( S 
i 3 N 4 -F) tt. Si 3 N 4 (d*5(t6S i i:Nco^ 

(Si-F) X3/7X4/7+ (N-F) X4/7X 
3/7 = 3 2. 3 5 + 2 0. 08=5 2. 4Kcal/ 
m o 1 

[0 0 3 1] Lfc^ot, C £ F0>*S>:ejM"¥— f*S 
i0 2 ^F^-a^/V^-^S i 3 N 4 k¥<Mfc&=- 
*jv*?— £9 t>*:£ £fc*„ c*UcJ:!3 x F#;* 
JcJ:0J»«**fc»fr«>ft3etttt«* (C) ^Ji5V>r <t 

[0032] ±^m\<omm(Dmm\c^^x\^ mmi& 

[0 0 3 3] *«c*3BWK:J:«*#*Kltt«)»j6E*«fe© 

m 2 CO^JS^O^^CD^Xm^ta 3 \C^-t 0 r CDH^CO 

*»<o«BB*j5fett. M2ti«)MCuES4op^ 

c u <Di£&B5ik/i 3 &m\?ftt><n-?$>z>o 

[0 0 3 4] 4fH3 (a) fc^-j-J: 5 

•fcttitejgtM^tg 2 \zmm<Dmms< ? - ^kjs citm 2 

a^rMtSo fcV^HS (b) (C^T J: 5 2 
a ©*lfSr«*.WfT i T i N/T i , TiSiN, 

^Jiiafft2 a &a«>a&tf«i: 5 t-c u£IM 

ft**, K3ttC.u*sS!«2Jcttll^5©tB6jh-t-5fc«> 

[oo3 5] »>rB3 (c) icTF-rx?^ ±.mcm 

*_(*S i 0 2 . SIN* &3tMS£}Lfe0|l<S4d>e>;fe' 

(H3 (d) #M) o ^it7thyy^77 
.ub«u_l<^ snn«i»JK6^j:^aiJi8o««icc 

u6Bj»4 fc^SSJKMWfci&Oiy-f r • zfc— /H 0£R 
I E&£r#vv-cH§q'f£ (S3 (e) #JBD 0 

[0036] t<o^mm\.itcumm4<omm<D^^m 

(S3 (f) »Jffi) o Z<Ot %<Dmx/*y# V >#<D& 



1 0 _6 To r r, Atjf*<D 
$fcfia*5 0 — lOOsccnu ^3^9—1 8mTo r 
r.' ttJ^S 0-15 0W-C&$ e 

[0 0 3 7] ScVvCB3 (g) tC^-t-<fc5(C, SF fl ^f 

^4rfflv>r«*«8*5J:t/»ttUTV^SJBIBllttjB«6© 

SF 6 #;*OSfc£;f*5 0— 1 0 O s c cm, ff^/ri 
2 5-5 0mTorr-Cfcofc 0 ^^3 (h) [Zfjk 
-ri5(-WF 6 % S iH 4 Ufcji^CVDffi 

*Stt©^<— ^*ffi**s 6 X 1 0~ 6 T o r 
r, jAfiHp^tUEdS 2 0 0 — 2 6 0^ 4&m#x<Dtitm 
*fcWF 6 /S i H 4 #1 o/7 c c/m i n, ^H#(D 
E^7mTo r r^fcO. £ <Z>&ft=T»-:fctt SW<Dfifc 
^M»6 0-2 0 0 nm/mi ntfeofc 0 ft*3 x S 
I H 4 ^^<Oft^f3(C$ffiffi^3— i 5 c c / m i n <DH 

[0 0 3 8] ft&^Tl 2^Af|(CftM8^ 

[0039] r<o»2<ojiaii©*llB©«3a*jSfet>*i© 

[0 040] £*5|fS 1 *5<fct>tf& 2 <DHtfe(0^<Dfi^ 

[oo4i] &tt&m\z&%*mftmw<Dmm*mv> 

(0 4 (a) - (e) »HR) ttS3(£^^2<^fetf> 

lc£ 9. KUU^CuBiR4(0*SoS«atft:JR«>K£ 
SrfT9o ^ co^TcMSriTK^^-X 1 5 0 3 c c 

JEEyj^S 5 0 0 mT o r r "C, W&L 2 <Dm.&& 4 0 0 
— 4 5 Ot3T?2 0»BBfia»i-S J: 9{CUTtT9o 

[o o 4 2] «sv^rH4 (g) ic^-fJ: o\c x Mcv 

X 1 O^To r r % AAil$^>2aft3d s 2 0 0 — 2 6 QXl s 
«ffl^^©*ftltWFe /SiH 4 dSlO/7c c/m 

in, J*g^BE^i5 7mTo r r-Cife*), ^(D&WT 
tC4o(t-5W(O^^S(*6 0 — 2 00 nm/m i nt?*) 
ofc 0 /i*5, S i H+tfA<Dftt>*)\Zffimfc3'^ 1 5 c 
c/m i n<DH 2 ^f^^rffiV^Tt>fiV\ 

[0 04 3] r^3^Hjtec0^ffi<DiKifefr^*5V>T 

ra, ^^8^^®^^^s^t i ^ssi-5-^/«f<, 
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8fc*j*+S«M^«»»tt*as, Cu£«4M 

0!i;ii2S i O z SfcfSS i 3 N 4 

[0 0 4 4] W- F, C-C, Si-O, Si- 

W-F .= 7. 3 5 e V 
C-C = 6. 2 6 e V 
S i -O = 6. 1 5 e V 
S i — N = 6. 0 0 e V 
Cu-Cu = 4. 4 8 e V 

Tfc£ 0 W- F t Cu-Cu (Dn$\&\±&<n 

ofc«>«^r3:«*» 8 J: 9 t> C u 4 icB\ * oi* fcft 
^-r<, WF B ^tt«*Jl8J:?K>CuSISl4±-e4> 

[0045] z<oms(omm<Dmm<Dmm^mhm2(D 

*xh*&\ £*s, ro^3coHifeco^^K^^ 
*3^ri±, ®Wb^Cuga^4^®<DS^>f[^^ 

2<Dnmti&ffli<D$mjf&:tmti:y, sf 6 ^^st^u 

rK*»80*®»Sr»i|ft?»J»S*5i^MSft<. x 

[0 0 4 6] fc*3. i!^M6±(C^$^Jft^8 

[0 0 4 7] Rlc^SIWlc^s^Wf^SSlKoasiiS**^ 

2 JiK&ffcBS-itlS 3^tTCuE»4 AS^fiK £ 

[0 0 4 8] *-fH5 (a) Jd^-f J: 9 fc. *MMt«* 
*£tti£SdlK£«2±K:« WjttfT IN, Ti N/T 

i, TiSiN, IfcllWS i N*^fcftatt*RJhK 
3«rJ§«fcU ^TCul4lr^«o *©«L Cu 
JR4«5J:tmiRRFJhjR3 I E*&»^XW3a>»K 
v^-y^its (19 5 (b) o 

[0 0 4 9] KICH5 (c) ^tiplc, ^ttfSi 



o 2 , SiN, «>5v>H:rtub©lia-g-&A»e>/j:aJlBl» 
«R6«:*HLfcflL «V^TK»JB8Sri«a!'r* 0 * 
*5s MM8«^l«^lcJin«|»JR6^ W^hoiy 
*v«5> fc¥HM9W& (CMP) Srffl^X?! 

[0 0 5 0] -^UTIEIS (d) ^-rj;9i£:7* h y y 
^7^^ft«*5itKR 1 Ejfe*rjiivvt?-f r • *-/n 

«rf?v\ »WbfcCugajS4<D^®co?t#>ft;SrfT5 (H 
5 (e) #1$) „ i©i:t«>-<— ^JC^*tt6 x l o" 6 
T o r r ^ A r JfXCDffilkfZS 0-1 00 s c cm, E 
J*7r±9- 1 8mTo r r, tfWJttS 0 — 15 OWffe 

So 

[0 0 5 1] RKlSFe ^SrfllV^-C, KXl8 0ffl 
*5<fctf!T^T • *-;H 0P^C0^aiLTV>Site^6O 

(f) mm) o i«cvDMivNt^r- 
*«-^rt^w*aw^*«s*s (as (g) #jso o - 

Ofc^O*f|=r4, *S^&6 X 1 0" e To 

r r , fifc^ETOifi^E 2 0 0 — 26 OX:, tiZm#X<DffiM 
JfcWF 6 /SiH 4 =10/7c c/m i AftftO 
ffi^7mTo r r, r. 0«£#TICiott 6WMMft 6 

0 — 200 nm/m i n"C$>£ 0 

[0 0 5 2] r©J!4iO**©WlB<0»iS**t>JI!l*5 
[0 0 5 3] *tc**WlcJ;5^W*»lto«3t*'*«) 
(SI 6 (a) — (d) #18) ttl3 5lil^r*4©**© 

(e) (c^-rj:5*c. **#*#n«*^*CTi-3r 

£fc:J;3, y-f T • 0OJ(E«tcflWJUfcCuK 

fi, 7K^^^C0^fi^ s 1 5 0 s c c m, jBE^7^5 0 0m 
To r r-C, &;&2<OMg£r4 0 0 — 45 0°CX2 0# 

[0 0 5 4] m*xm6 (f) {cm-rxo^. mcv 

X 1 0" 6 T o r r , f£&$$<Oi&&& 2 0 0 — 2 6 Ot:, 
«H#*0>SE*JtWF e /S iH 4 iil0/7 c c/m 

1 n, ^^C0ffi^J^7 m To r r Xfo 0 , CKD^T 
ld^aCt^W^g^Sr±6 0 — 200 nm/m i n"Cfe 

[0055] z<Dms<Dmm<DMm<D9mj>mi>m4<z> 
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4«Safc©*«©«it**i:**»), SF 6 ^f^^b 

loose] mc&mm\z£z¥mft&u<D9mjT&:v> 

s F Q Jf^frMte 2 \zmi&rz>ftt> *) \^m^ 

Affile uratK*iefc«i&bfct>«>T?»> 6 «7 U) 
MR) o ^eo^ic, <y^r - ^—^i ofticw&sftft 

lO**£-e\ W^7^1 2Srjf^^"t--5 (12 7 (h) # 

[0057] z(Dm6<Dnmntem<Dm : &£8ti>9S2<D 

^rSJCisv^TH:, StR2iCuail4 4:<oBB«ccu!asa 
[0 0 5 8] JB6<oSIJ(S*o»t8o»3a*«fett, C 

fmm<o»»\zmmvx^&&* m^2±\cm^^x 

[0 0 5 9] 2felc*»WlcJ:5**#Kia«>«3ft*«(Z> 

tR 7 oseK^««r@i 8 *3£t*0 9 ^xwm-t 
So a 7 (omm<omm<osm^m^ -^cumm*^ 

[0 0 6 0] *i\ 0 3 IC^-rm 2 O^fe^J^ffitaS 

(0 8 ( a ) #JR) , :Oi2a (D^® t£&1&felt& 3 
«r*J*Ufc«, CuE*& 4 (B8 (b) 

ffi) o SRv^r^2^ffifcJBBIftiai«6Sr»rtU (0 
8 (c) #JR) , wCOJBWlftllWeifcittsRd^*** 
S§8»«t5 (H8 (d) #J$) o CugB 

»4±0>* Jlinffil»K6^J:aWXJ|8 0fi«(Cffi|^.(£ 
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